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PART  : 


INTRODUCTION 


A.  3ACXGRC UND .  The  'J.S.  Army  Defense  Ammunition  Center  and  School 
VC  AC  AC  3 !  ,  Evaluation  Division,  was  tasked  by  the  'J.S.  Army  Armament 
Research  Development  and  Engineering  Center  (ASDEC) ,  SMCAR-ESK,  to  test  the 
53-  by  42-inch  Standard  Metal  Pallet  to  a  maximum  load  of  4.000  pounds  "he 
inert  ioac  was  made  up  of  M54S  cans,  inert  filled  to  112  pounds.  Thirtv-six 
cans  made  up  the  test  load.  The  unit  load  had  a  gross  weight  of  4.240  pounds. 
The  criteria  used  f or  -eval uating  this  pallet  was  MIL-STD- i 660 ,  Design  Criteria 
for  Ammur.-tion  "nit  _,.>acs . 

AUTHORITY .  This  test  was  conducted  ir.  accordance  with  mission 
responsibilities  delegated  by  the  U.S.  Army  Armament.  Munitions  and  Chemical 
Command,  (AMCCOM)  Rock  Island,  IL. 

C.  OBJECTIVE .  The  objective  of  these  tests  was  to  determine  if 

53-  by  42-inch  Standard  Metal  Pallet  could  satisfy  the  testing  requirements  of 

MIL-STD-  1660 . 
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PART  2 
ATTENDEES 


Mr.  A.  C.  McIntosh,  Jr 
Test  Engineer 
A V  555-SS8S 
To  ran  '815.'  273-8989 


Director 

U.S.  Army  Defense  Ammunition 
Or. r er  and  School 
ATTN :  3MCAC-DEV 

Savanna,  IL  5100-9639 
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PART  3 


TEST  PROCEDURES 


The  test  procedures  outlined  in  this  section  are  extracted  from 
MIL-STD- 1660 ,  Design  Criteria  for  Ammunition  Unit  Loads,  8  April  1977.  This 
standard  identifies  nine  steps  that  a  unitized  load  must  undergo  if  it  is 
considered  t^  be  acceptable.  These  tests  are  synopsizea  below: 

1.  STACKING  TES^S .  The  "nit  load  shall  be  loaded  to  simulate  a  stack  of 
identical  unit  loads  stacked  16-'eet  high,  for  a  period  of  one  hour.  This 
stacking  load  is  simulated  by  subjecting  the  unit  load  to  a  compression  o: 
weight  equal  to  an  equivalent  16-foot  stacking  height.  The  compression  load 
is  calculated  in  the  following  manner:  The  unit  load  weight  is  divided  by  oh 
unit  load  height  in  inches  and  multiplied  by  192.  The  resulting  number  is  th 
equivalent  compressive  force  of  a  16-foot  high  stack. 

2.  LOOSE  CARGO  TRANSPORTATION  TEST.  The  Loose  Cargo  Transportation  test 
shall  be  conducted  in  accordance  with  Method  5019,  Federal  Standard  101.  The 
test  procedure  is  as  follows:  The  test  specimen  shall  be  placed  on,  but  not 
fastened  to,  the  platform.  With  the  specimen  in  one  position,  vibrate  the 
platform  at  1/2-inch  amplitude  (1-inch  double  amplitude)  starting  at  a 
frequency  of  about  3  cycies-per-second .  Steadily  increase  the  frequency  unn 
the  package  leaves  the  platform.  The  resonant  frequency  is  achieved  when  a 
i/16-inch-thick  feeler  may  be  momentarily  slid  freely  between  every  point  on 
the  specimen  m  contact  with  the  platform  at  some  instance  during  the  cycle  o 
a  platform  acceleration  achieves  one  plus  or  minus  zero  point  one  G.  Midway 
into  the  testing  period,  the  specimen  shall  be  rotated  90  degrees  and  the  tes 
continued  for  the  duration.  If  failure  occurs,  the  total  time  of  vibration 
shall  be  two  hours  if  the  specimen  is  tested  in  one  position;  and  if  tested 
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in  more  than  one  position,  the  total  time  shall  be  three  hou 


3.  EDGEWISE  ROTATIONAL  DROP  TEST.  This  test  shall  be  conducted  by  using  the 
procedures  of  Method  5008,  Federal  Standard  101.  The  procedure  for  the 
Edgewise  Drop  (Rotational)  Test  is  as  follows:  The  specimen  shall  be  placed 
on  its  bottom  with  one  end  of  the  base  of  the  container  supported  on  a  sill 
nominally  6  inches  high.  The  height  of  the  sill  shali  be  increased,  i: 
necessary,  to  ensure  that  there  will  be  no  support  for  the  base  between  the 
ends  of  the  container  when  dropping  takes  place,  but  should  not  be  high  enough 
to  cause  the  container  to  slide  on  the  supports  when  the  dropped  end  is  raised 
for  the  drops.  The  unsupported  end  of  the  container  shall  then  be  raised  and 
allowed  to  fail  freely  to  the  concrete,  pavement,  or  similar  underlying 
surface  from  a  prescribed  height.  Unless  otherwise  specified,  the  height  of 
drop  for  level  A  protection  shall  conform  to  the  following  tabulation. 


GROSS  WEIGHT  NOT  EXCEEDING  DIMENSIONS  ON  ANY  EDGE  HEIGHT  OF  DROP  LEVEL 

NOT  EXCEEDING  A  PROTECTION 


Pounds 


Inches 


Inches 


600  72  36 

3,000  no  limit  24 

no  limit  no  limit  11 

4.  IMPACT  TEST.  This  test  shall  be  conducted  by  using  the  procedure  of 

Method  5023,  Incl me- Impact  Test  of  Federal  Standard  101.  The  procedure  for 

the  Incl me- Impact  Test  is  as  follows:  The  specimen  shall  be  placed  on  the 

carriage  with  the  surface  or  edge  which  is  to  be  impacted  projecting  at  least 

2  inches  beyond  the  front  end  of  the  carriage.  The  carriage  shall  be  brought 

to  a  predetermined  position  on  the  incline  and  released.  If  it  is  desired  to 

concentrate  the  impact  on  any  particular  position  on  the  container,  a 

4-  by  4-inch  timber  may  be  attached  to  the  bumper  in  the  desired  position 
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before  she  test.  No  part  of  the  timber  shall  be  struck  by  the  carriage.  The 
position  of  the  container  on  the  carriage  and  the  sequence  m  which  surfaces 
and  edges  are  sub'ected  to  impacts  may  be  at  the  option  of  the  testing 
activity  and  will  depend  upon  the  objective  of  the  tests  ;tfhen  the  test  is 
determine  satisfactory  requirements  for  a  container  or  rack  and  unless 
-  therwise  specified  the  specimen  shall  be  subjected  to  one  i.r.cas*  e  ,st 
surface  that  has  each  dimension  less  than  9.5  feet.  Unless  otherwise 
specified,  the  velocity  at  time  of  impact  shall  be  7  f  eet-per-secor.d . 

5.  DISASSEMBLY  TEST.  Following  ail  rough  handling  tests,  the  unit  1  •:  -.  z  may 
be  squared  up  within  2  inches  of  its  original  shape  and  on  a  flat  level 
surface.  The  strapping  shall  then  be  cut  and  removed  from  the  palletized' 
load.  Assembly  of  the  load  shall  be  such  that  it  retains  its  unity  user, 
removal  of  the  strapping. 
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PART  4 


TEST  EQUIPMENT 


X  . 

TE3 

T  SPECIMEN. 

a . 

Width:  42 

inches 

b . 

Length;  53 

inches 

c. 

Height:  49 

inches 

d. 

Weight:  4,240 

pounds 

2  . 

COMPRESSION  TESTER. 

a . 

Manufacturer:  Ormond 

Scientif ic 

b . 

Platform:  60  inches  by  60  inches 

c . 

Compression  Limit:  50,000  pounds 

d. 

Tension  Limit:  50,000 

pounds 

3. 

TRANSPORTATION  SIMULATOR. 

a . 

Manufacturer:  Gaynes 

Laboratory 

b. 

Capacity:  5,000  pounds 

c . 

1/2-inch  Amplitude 

d. 

Speed:  50  to  300  rpm 

.5 

Platform:  5  feet  by  8 

f  eet 

4  . 

INC 

LINED  RAMP. 

a . 

Manufacturer:  Conbur 

Incline 

b. 

Impact  Tester 

c . 

10  Percent  Incline 

d. 

12-Foot  Ramp 
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PART  5 

TEST  RESULTS 


COMPRESSION  TEST 


Faiiet  Data 
'  1 )  Weight 
(2)  Height 

Test  Load 


4,240  pounds 
49  inches 
1  *5 .010  sounds 


Ado  :  i  ed  tes 


itac  Duration 


o  0  nu  n  u  *  < 


c.  Observations:  M548  can  lids  compressed  allowing  the  looking 
to  be  freely  opened. 


nanc . e 


LOOSE  CARGO  TRANSPORTATION  TEST 


Longitudinal  orientation, 
i  1 )  Operating  speed 
•2)  Test  Duration 
.  3 )  Observations:  Visible  dar  ags 


175  rpm 
90  minute: 


b.  Lateral  orientation. 

(  1 )  Operating  speed 
(2)  Test  Duration 
1 3 )  Observations:  Visible  damage, 
posts  to  skid. 

3 .  EDGEWISE  ROTATIONAL  DROP  TEST 


285  rpm 
90  minutes 

Heating  at  welds  attaching  pa- 


Side 

1 

!  1 ' 

Drop  Height 

12  inches 

12' 

Unit  orientation 

lateral 

(3) 

Observations:  No 

visible 

damage . 

Side 

2 

i  1 ) 

Drop  Height 

12  inches 

(2) 

Drop  or l en tat i on 

long l tud i nal 

'  3 ! 

Observations:  No 

visible 

damage . 

Side 

3 

(  1) 

Drop  Height 

12  inches 

(2) 

Drop  orientation 

lateral 

(3) 

Obser v  a  1 1 ons :  No 

visible 

damage . 

Side 

4  . 

(  1) 

Drop  Height 

12  inches 

(2) 

Drop  Orientation 

longi tudinal 

(3) 

Observations:  No 

visible 

damage.  Pallet  deck 
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INCLINED  IMPACT 


a . 

Drop 

height  for  all 

im 

acts 

b. 

Side 

1 

( 1 ) 

Orientation 

(2) 

Observat l ons : 

No 

visible 

c . 

Side 

2 

■  1  ! 

Orientation 

:  1  ] 

Observat i ons : 

No 

visible 

,-i  ap 

t  s  r  a 

ssemb.y . 

d. 

Side 

3 

(1) 

Orientation 

t  2  i 

Observat ions : 

No 

visible 

a 

Side 

4 

i  t ; 

Orientation 

(2) 

Observations : 

No 

visible 

Lateral 
damage . 

Longitudinal 

damage.  Cans  slid  forward  i  -  .  .•  2  me 


Lateral 
damage . 


Longitudinal 

damage.  Cans  slid  forward  i  inch. 


5 .  D I S ASSEMBLY  OBSERVATIONS 


a.  Pallet  was  approximately  i/4-inch  out  of  flat  from  centerline  to 
outside  edges  in  the  iongitudinal  orientation. 

b.  Weld  cracking  was  observed  at  three  points  of  attachment  between  al 
posts  and  skids. 

c.  Individual  weld  breakage  was  about  10  to  30  percent  of  the  weld 
length.  Propagation  of  the  crack  started  at  the  outside  of  the  weld  toward 
the  center. 
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PART  6 


CONCLUSION,  APPROVAL  and  RECOMMENDATION’ 

CONCLUSION.  As  tested,  the  53-  by  42-inch  Standard  Metal  Pal 
est  requirements  of  MIL-STD- 1660 ,  Design  Criteria  for  Ammunition 
APPROVAL ,  This  pallet  is  approved  for  use  with  Army  ammuniti 
R£C 0 MM£ N  D  A  T 1 0  N  .  The  outside  pallet  posts  should  be  recessed 
nches  into  the  pallet  and  the  45  degree  angle  on  the  pallet  corn 
e moved  . 


6-1 


PART  7 


UNITIZATION  DRAWINGS 
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APPENDIX  I5C 

UNITIZATION  PROCEDURES  FOR  BOXED 
AMMUNITION  AND  COMPONENTS  ON 
4 -WAY  ENTRY  PALLETS 


CARTRIDGE.  20MM,  PACKED  VARIOUS 
PER  M548  METAL  BOX,  UNITIZED  24 


QUANTITIES 
BOXES  PER 


40"  X  48 
8£‘  W  X 


PALLET;  APPROX  BOX  SIZE  18^'  L  X 


I4tf  H 


PALLET  UNIT  DATA 

ITEMS  INCLUDED 

HAZARD  CLASSIFICATION® 

WEIGHT 

NSN 

OOOIC 

DOT 

CLASS 

CG 

CLASS 

QO 

CLASS 

COMP 

GROUP 

(LBS  1 

1305- 

00-785-2829 

A651 

C 

I 

1.4 

C 

3,981 

00-522-3700 

A651 

c 

I 

1.4 

C 

3,981 

00-935-4171 

A659 

A 

BZ 

04)1.2 

E 

3, 981 

00-143-6919 

A769 

A 

bz 

(.0*11.2 

E 

3,189 

00-143-6918 

A770 

A 

BZ 

(04)1.2 

E 

3,189 

00-926-9278 

A791 

A 

BZ 

(04)1.2 

E 

3,981 

00-143-7050 

A813 

A 

bz 

(0411.2 

G 

3,189 

00-10-7049 

A814 

A 

BZ 

(0411.2 

G 

3,189 

00-180-9270 

A833 

A 

BZ 

t  04  1 1.2 

E 

3,189 

00-180-9271 

A834 

A 

H 

04  11.2 

E 

3,189 

00-10-7176 

A835 

A 

EZ 

104)1.2 

E 

3.189 

00-10-7177 

A836 

A 

BZ 

104)1.2 

E 

3,189 

00-143-7167 

AB46 

A 

nz 

1  04  )  1.2 

G 

3,189 

00-112-0491 

A865 

A 

rz 

104)1.2 

E 

3,189 

00-112-0494 

Aa65 

A 

BZ 

0411.2 

E 

3,189 

00- 1L -0492 

A866 

A 

BZ 

1  04  )  1. 2 

E 

3,189 

00-112-0493 

A866 

A 

BZ 

1  04  1 1. 2 

E 

3,189 

00-935-9104 

A890 

A 

BZ 

104)1.2 

E 

3,981 

00-935-2019 

A  892 

C 

I 

1.4 

C 

3,981 

00-799-8669 

A924 

— 

— 

— 

— 

3,981 

01-116-3923 

A924 

— 

— 

— 

— 

3.501 

01-116-3931 

A  890 

A 

N 

(04)12 

E 

3,981 

01-116-3930 

A  892 

C 

1 

1.4 

C 

3,981 

00-752-8114 

A891 

c 

I 

1.4 

C 

3,525 

0-116-4560 

A891 

c 

I 

L  4 

c 

3,525 

01-111-99?* 

A  890 

A 

W 

(0411.  2 

E 

3, 981 

01-118-9930 

A651 

c 

I 

L  4 

c 

3,981 

01-118-9929 

A659 

A 

IZ 

104)1.  2 

E 

3,981 

©HAZARD  CLASSIFICATION  DATA  CONTAINED  IN  THE  CHART  AT  LEFT  IS 
FOR  GUIDANCE  AND  INFORMATIONAL  PURPOSES  ONLY  VERIFICATION 
OF  THE  SPECIFIED  DATA  SHOULD  BE  MAOE  BY  CONSULTING  THE  MOST 
RECENT  JOINT  HAZARD  CLASSIFICATION  SYSTEM  LISTING  OR  OTHER 
APPROVED  LISTING!  S  I. 


REVISIONS 

REVISION  NO.  !.  DATED  NOVEMBER  I9SX,  CONSISTS  Of: 

1.  ADDING  NATIONAL  STOCK  NUMBER  TO  THE  "PALLET 
UNIT  DATA"'  CHART. 

2.  REDESIGNING  "FILLER  ASSEMBLY". 

REVISION  NO.  2.  DATED  NOVEMBER  1982.  CONSISTS  OF: 
ADDING  NOTE  "J"  TO  GENERAL  NOTES  SECTION  ON  PAGE  Z 

REVISION  NO.  3,  DATED  DECEMBER  1983,  CONSISTS  OF: 

1.  CHANGING  BOX  DIMENSIONS. 

NOT  ICE:  THIS  APPENDIX  CANNOT  STAND  ALONE  BUT  MUST 
BE  USED  IN  CONJUNCTION  WITH  TfC  BASIC  UNITIZATION 
PROCEDURES  DRAWING  19-48-4116-20PAI002. 


THIS  APPETOIX  SUPERSEDES  THE  TWO-LAYER  UNITIZATION  PROCEDURES 
Of  INTERIM  0 RAWING  19-48-4141 -20PA 1003,  DATED  FEBHUARY  1977. 
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48 
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PROJECT 


FSA  U015C-75 


SUL  PC*  1-1/4*  STRAPPING  (  6  UQO, 

1  m  STRAP  ).  CUM P  EACH  SUL  WITH 
TWO  PAJR  OF  NOTCWS.- 


TlEOOWN  STRAP,  1-1/4*  X  .015*  Ot  .031* 

x  ir-<r  long  srm  nwfWG  <  4  reqo ). 
sa  <xh«uL  note  *o*  at  right. 


,-4040  5TW,  UifflU 
f  NATE  POR  HORIZONTAL 
STIAr  ),  1-1/4"  X  ,315'  OR 

.oil-  x  i4'-i*  long  srm 
STRAPPING .  THRU  0  LQA  0 
STMTS  xmu  MILS  STRAP 

slot*. 


SUPPORT  GATE  (  2 
RKJD  ).  is 

DfTAll  BELOW. 
STAPLE  HOtlZON- 
T ALAND  TIEDOWN 
STRAPS  TO 

support  gate 

AS  SHOWN. 


HORIZONTAL  STRAP,  1-1/4* 
X  .005*  Of  .03)“  X  )6'^T 
LONG  STBL  STRAPPING 
(2  ttQO).  SEE  GENERAL 
NOT!  X*  AT  RIGHT 


PAL1XT  UNIT 

SCC  GCNUAL  NOTE  1*  AT  RIGHT. 


TYPICAL  LOCATION 
fO»  5ECU1EMENT 
OF  A  STUP  cum*. 
SEE  GENERAL  NOTE 
*F*  AT  RIGHT. 


OflgRAL  NOT C  j 

THIS  APPEMXX  CAWOT  STAND  ALONE  4JT  MUST  «  '_2X  lm  GyN.UNC.loN  j 

WTTH  the  lASlC  UHflZATlON  PtOCZDUI*S  OtAPHNG  l*-4ft-4J14-JDPA*0(n 

TO  PRODUCE  AN  APPRQVCO  UNrr  lOAO,  ALL  PlITlhtfNr  PtOCSX*F 

SPEC  I  FI  CAT  IONS  AND  draw  sn  *ORTH  WTTHIN  THf  BASIC  OUWHv  prl 

APPLY  TO  THI  PROCEDURES  DEL fNIATlO  H  TH»  APPENDIX.  ANY  DCffrON 

TO  THE  SASIC  PROCEDURES  AJtf  SPfCjfttD  *n  ft*  APPENDIX . 

DIMENSIONS,  CUM  AND  WEIGHT  OP  A  PALLET  UNIT  wtU  VARY  SUOTL'' 

DEPEND  KG  UPON  THE  ACTUAL  0RMENSJONS  OP  THE  BOXES  AND  THE  WEIGHT 
OP  THI  SPECIFIC  ITEM  SONG  UNITIZED. 

MSTAU  EACH  HORIZONTAL  STtAP  TO  ENCBCU  EACH  LAYH  OP  BOXB  ON  THf 
Man  ANO  TO  II  ADONIO  WITH  THI  HO«ZONTAL  PACES  0*  THE  “SUPPOr 
GATE*  At  SHCWN.  HORIZONTAL  STRAPS  MUST  *  TlP«Cffl0  ANO  SUiiO 
PRlOt  TO  APPLICATION  OP  TIEDOWN  STRAPS. 

NSTALl  EACH  TfEOOWN  STUP  TO  PASS  UNDER  THE  TOP  0€CX  BOARDS  OF  THE 
MUET  AND  TO  m  AUGNEO  WITH  the  vertical  p«cq  op  the  "SUPPORT  CATE  * 
AS  SHOWN.  TIEDOWN  STRAPS  WILL  NOT  If  APPUEO  UNTIL  THE  HORIZONTAL 
STRAPS  HAVf  KEN  TfNSOPCD  AND  SMLED. 

THE  FOUOWUO  QAKOM  OUWUQS  All  APPLICABLE  FOR  OUT LOADING  ANO 
STORAGE  OP  THE  ITEMS  COVWD  IY  TH§  APPENDIX. 

CARL OA CM NQ - DRAWING  i  9-4B-4 1 1 S-3PA  XXB 

riUCXLOADING - DRAWING  1*4A-4U7-MPA10C3 

STORAGE - DRAWING  1*44-41 1ft- 1 -2 -0-4-  ia-HPAIOCO 

ADI  METHOO  OP  SECURNQ  A  STtAP  CUTTER  TO  THE  PALLET  UNIT.  Sit  QAACOM 
ORAWMQ  I*4ft4  T27-30P 1000. 

IP  ITEMS  COVERED  HE  RAN  ARE  UNITIZED  NOR  TO  OS  LANCE  OP  TH5  APPENOiX, 
THE  BOXES  NHD  NOT  K  RtUNtTlZEO  SOLELY  TO  CONFORM  TO  TH6  APPfNOIX. 

THE  UNITIZATION  PROCEDURES  OCPCTED  HEX l IN  MAY  ALSO  BE  USED  FOR 
UNITIZING  2CMM  CARTRIDGES  WHEN  fOENTIFlfO  IY  OIPFBENT  NATIONAL  5TOCX 
NUMBERS  (  NSN  )  THAN  WHAT  IS  SHOWN  ON  THE  TITLE  PAGE,  PR0V10®  THE 
BOX  PACK  OOES  NOT  VARY  FROM  WHAT  1$  DELINEATED  HEREIN.  THE 
EXPLOSIVE  CLASS  IRC  LA  HON  OF  OTHER  ITEMS  MAY  BE  DIFFERENT  THAN  WHAT 
6  SHOWN. 


»  BOXES  OP  20MM  CARTRIDGE  (  200  PER  ROX  )  ®  140  Lfi  -  1,840  LBS  {  APPROX  ) 

DUNNAGE - -  LSS 

MUZT  —  -  ■■  - - -  - -  9Q  LB 

TOTAL  WEIGHT - 3, 911  L«S  (  APPROX  ) 

cua  — -  - 4o .a  cu  ft  (  approx) 


RECAROtQS  OP  THE  QUANTITY  CP  BOXES  TO  IE  PAUETlZfO,  THE  TOTAL 
WEIGHT  OF  ANY  PALLET  UNIT  Wia  NOT  EXCEED  4,000  POUNDS.  WHEN  THE 
TOTAL  WEIGHT  OP  A  FUUY  LOADED  PALLET  UNIT  EXCEEDS  4,000  POUNDS,  ONE 
Ot  MORE  LOADED  BOX  G  MUST  If  REMOVED,  ANO  EfTH«  FILLER  ASSEMBLIES, 

AS  DEPICTED  BELOW,  OR  EMPTY  BOXES  MUST  BE  SUBSTITUTED  THaffOtE.  PC* 

A DOaiONAL  GUIDANCE,  SEE  THE  -PROVISIONS  FOR  L£SJ-THAN-FUa-UYa 
LOADS-  ON  MGE  5  OP  THE  BASIC  UNITIZATION  PROCEDULES  DRAWING  1?-«ft- 
41 16-20PA 1002. 


BILL  OF  MATERIAL 


1 

X 

3 

UNCA1  mr 

board  an 

r  x  4* 

2*  X  4* 

14.00 

IP.OD 

J.M 

'*.09 

NAILS 

NO.  ttQO 

rouN« 

**  <  J*) 

a 

0.3* 

iwuit,  n-mr - - -  i  uQo  n  lb 

STEEL  STM-INO,  1-1/4*  B.4T  «tQ0  M .SI  UB 

StAL  K3t  1-1/4*  4  ttQO - — - Nil 

STAflt - 24  ttQO - NIL 

FI  a  PIECE*  1*  X  *•  x  ft  1/4* 
17  ifOD  ).  NAIL  TC  THE 


FILLER  ASSEMBLY 


(  rot  MINUS  ONK  BOX  ) 


SUPPORT  GATT 

( 2  «*QO  ). 


PAflt  2 


PROJECT  FSA  W15C-75 


eoch  end 


